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BRIEF ON APPEAL 

This is an appeal from the Office Action mailed April 4, 2005, finally rejecting claims 
3 1-49. A Notice of Appeal was timely filed on July 5, 2005. Our check in the amount of 
$500.00 accompanies this Brief. 37 CFR §1.1 7(c). 

Real Party in Interest 

The real party in interest is the assignee of this patent application, Micron Technology, 
Inc., by assignment from the named inventor recorded in the files of the U.S. Patent and 
Trademark Office at Reel 8682, Frame 0140. 

Related Appeals and Interferences 

Applicant previously appealed to the Board of Patent Appeals and Interferences on 
January 2, 2001 under Appeal No. 2002-0043. A copy of the decision rendered in that appeal 
may be found in the Related Proceedings Appendix attached to this Brief. 
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Status of Claims 

Claims 31-49 stand rejected in this application and are before the Board for consideration 
on appeal. A copy of the appealed claims is found in the Claims Appendix attached to this Brief. 

Status of Amendments 

All of the amendments previously filed in this application have been entered with the 
exception of an Amendment After Final Rejection filed on May 20, 2005. In an Advisory Action 
mailed June 29, 2005, the Examiner indicated that the amendment would be entered upon the 
filing of an appeal. Accordingly, the claims in the Claims Appendix reflect entry of that 
amendment. 

Summary of Claimed Subject Matter 

The present invention is directed to a low resistance local interconnect which is formed 
by providing a metal layer over a semiconductor layer, forming a metal silicide layer over the 
layer of metal, annealing the layers to form a composite structure, and removing unreacted metal 
from the metal layer. Referring to Figs. 3-7 and the specification at pages 12-13, a layer of a first 
metal silicide 34 (preferably tungsten-silicide,WSi x ) is formed over a metal layer 32 (such as Ti), 
and a layer of photoresist 36 is formed over the metal silicide layer 34, and is patterned and 
etched to form a structure 34A which defines the boundaries of the local interconnect. The 
patterned structure 34A is then reacted with the underlying metal layer 32 by annealing to form a 
composite structure 37. The composite structure 37 includes the first metal silicide, and a second 
metal silicide (such as titanium-silicide, TiSi2) formed by the reaction of silicon from metal 
silicide 34 with underlying metal 32. The composite structure also includes an intermetallic 
compound (such as TiW) which comprises metal from the first metal silicide 34 (such as W) and 
metal from the underlying metal layer 32 Ti (which is converted to second metal silicide TiSi2). 
Thus, the intermetallic compound comprises a metal from the first metal silicide (such as W) and 
a metal from a second metal silicide (such as Ti). The intermetallic compound reduces the 
resistance of the local interconnect. 

In one embodiment of the invention described in the specification at pages 9 and 10, the 
local interconnect may be used to connect a first active semiconductor region to a second 
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activate semiconductor region on a substrate assembly 10. For example, as shown in Figs. 3-7, 
the local interconnect may be used to connect a gate (G) of one MOSFET to the drain (D) or 
source (S) of another MOSFET. As shown, the first and second active semiconductor regions 
are separated by an insulating region (field oxide 16). 

As shown in Fig. 8 and as described in the specification at page 14, one or more 
interconnects 37 may also be used to connect various structures in an integrated circuit 40, such 
as the gates of two or more transistors 14, and respective sources to respective drains. 

As shown in Figs. 9 and 10 and as described in the specification at pages 14 (lines 22-29) 
and 15 (lines 1-9), one or more local interconnects 37 may be used in a memory array such as a 
static random access memory (SRAM) or a dynamic random access memory (DRAM). The 
memory array includes a plurality of memory cells 46 arranged in rows and columns and formed 
on a substrate having at least one semiconductor layer, with each of the plurality of memory cells 
comprising at least one field effect transistor 14. The local interconnect connects at least one of 
a source, drain or gate of the field effect transistor in one of the plurality of memory cells to an 
active area within one memory cell or to one of a source, drain, or gate of the field effect 
transistor in another one of the plurality of memory cells. 

Grounds of Rejection to be Reviewed on Appeal 

The grounds of rejection for review on appeal are: 

1) Claims 31-35, 37, 41-45 and 48-49 stand rejected under 35 U.S.C. 102(b) as being 
anticipated by Chung et al. (U.S. 5,094,981). 

2) Claims 36, 38-40 and 46-47 stand rejected under 35 U.S.C. 103(a) as being unpatentable 
over Chung et al. in view of Okamoto (U.S. 4,910,578). 
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Grouping of Claims 

The Examiner has made two grounds of rejection, rejecting claims 31-35, 37, 41-45 and 
48-49 under 35 U.S.C. 102(b) as being anticipated by Chung et al. (U.S. 5,094,981); and 
rejecting claims 36, 38-40 and 46-47 under 35 U.S.C. 103(a) as being unpatentable over Chung 
et al. in view of Okamoto (U.S. 4,910,578). The application contains five independent claims, 
namely, claim 31, 35, 37, 38, and 41. Applicant submits that the claims do not stand or fall 
together. The patentability of each independent claim will be separately argued. 

Argument 

Rejection under 35 U.S.C. 102(b) in view of Chung et al. U.S. Patent No. 5,094,981 
Claim 31 

Claim 31 is directed to a local interconnect comprising a composite structure comprising 
a first metal silicide, a second metal silicide, and an intermetallic compound reducing the 
resistance of the local interconnect, where the intermetallic compound comprises metal from the 
first metal silicide and metal from the second metal silicide, and where the intermetallic 
compound contains no non-metallic materials. 

Chung et al., U.S. Patent No. 5,094,981, is directed to a method for providing 
interconnections for a semiconductor having low contact resistance in which a contact layer of 
titanium 34 is deposited onto a semiconductor device followed by a barrier material 36 
comprised of titanium-tungsten or tungsten. The structure is annealed, followed by deposition of 
an interconnect layer comprising aluminum. The structure is then etched such that remaining 
portions of the aluminum form items 40A-40C and a composite interconnect layer is formed 
which contains the aluminum portions 40A-40C along with remaining portions of layers 36 and 
34. 

In the final rejection mailed April 4, 2005, the Examiner asserted that Chung et al. teach a 
composite structure comprising a first metal silicide (3 8 A, 38B), a second metal silicide (40 A, 
40B), and an intermetallic compound (36A, 36B). The Examiner further asserted that the 
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"intermetallic compound" of Chung comprises a metal from the first metal silicide and a metal 
from the second metal silicide, where "the first metal silicide is titanium silicide" and "the second 
metal silicide is tungsten silicide." 

Applicants previously pointed out that the composite structure of Chung et al. does not 
include metal silicide layer 38, but rather includes only remaining portions of layer 34 (titanium 
contact layer) and layer 36 (titanium-tungsten or tungsten barrier layer), and layer 40 
(interconnect layer comprising aluminum or aluminum alloy). See the last sentence of Chung's 
abstract and col. 5, lines 64-66. 

In the Advisory Action mailed June 29, 2005, the Examiner maintained that Chang's 
composite structure includes layer 38, reasoning that "layer 38 is formed by treating layer 34." 
Applicant disagrees with the Examiner's reasoning. There is no teaching or suggestion in Chung 
which indicates that any portion of layer 38 is present in layers 34 or 36. which layers become 
part of the composite structure upon etching. While Chung teaches that the layers 38A-38C are 
formed along the interfaces of the N-channel FET, P-channel FET, and source/drain zone, such 
layers are formed below layers 34 and 36. Chung clearly teaches that, after etching, the 
composite structure comprises portions 40A-40C, which comprise remaining portions of 
deposited aluminum and the remaining portions of layers 36 and 34 (after etching). See col. 5, 
lines 63-66 and claim 1. The Examiner cannot ignore Chung's teachings and define the 
composite as including the layers she chooses. 

Further, even if Chung's composite included titanium-silicide layers 38, there is no 
teaching or suggestion in Chung et al. that their intermetallic layer 36 is formed from the metal in 
layer 38 and the metal in layer 40. Rather, Chung et al. clearly teach that layer 36 is formed by 
sputter depositing titanium-tungsten onto layer 34, and that layer 38 is formed as a result of 
annealing the structure including layers 34 and 36. In order for there to be anticipation of 
applicant's claimed composite, Chung's intermetallic layer 36 would have to be formed from 
respective metals in the metal silicide layers in Chung , which is clearly not the case here. 

Accordingly, Chung et al. teach a composite structure comprised of various metals, i.e., 
aluminum layer 40, titanium-tungsten or tungsten layer 36, and titanium layer 34, but do not 
teach a structure including an intermetallic layer which comprises a metal from the first metal 
silicide and the second metal silicide as claimed. Chang's intermetallic layer 36 is clearly not 
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formed as taught in the present invention, i.e., from annealing underlying layers Ti and WSi as 
taught in the present invention, but rather is deposited in the form of an intermetallic layer. Such 
differences in Chung's process result in compositional differences in the final structure. Claim 
31 is clearly patentable over Chang et al. 

The Examiner has further maintained that applicant's claims are anticipated if one 
chooses tungsten silicide from Chung's teaching of alternative materials which may be 
substituted for aluminum, i.e., copper, tungsten, titanium-tungsten, titanium silicide, and tungsten 
silicide. However, as applicant previously pointed out, one would have to specifically choose 
tungsten silicide from Chung's listing of alternative materials, and the act of choosing would 
negate anticipation. Even if one were to substitute tungsten-silicide for aluminum, an 
intermetallic layer would not be formed which comprises the metal from the first metal silicide 
and the metal from the second metal silicide. As pointed out above, Chung's intermetallic 
(TiW) compound 36 is not formed from annealing any underlying layers as taught in the present 
invention, but rather is deposited in the form of an intermetallic compound. 

Claims 32-34, which depend directly or indirectly from claim 31, are patentable for the 
same reasons that claim 3 1 is patentable. 

Claim 35 

Claim 35 is directed to a local interconnect for connecting a first active semiconductor 
region to a second active semiconductor region on a substrate assembly, where the first and 
second active semiconductor regions are separated by an insulating region. The local 
interconnect comprises a composite structure comprising a first refractory metal silicide, a 
second refractory metal silicide, and an intermetallic compound comprising a refractory metal 
from the first refractory metal silicide and the second refractory metal silicide, where the 
refractory metal from the first refractory metal is different from the refractory metal from the 
second refractory metal silicide. 

With regard to claim 35, the Examiner has taken the position that the local interconnect 
of Chung et al. meets the claims, asserting that Chung et al. teach a composite structure 
comprising a first refractory metal silicide (38 A, 38B), a second refractory metal silicide (40A, 
40B), and an intermetallic compound (36A, 36B), where the intermetallic compound comprises 
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refractory metal from the first refractory metal silicide and refractory metal from the second 
refractory metal silicide, and where the refractory metal from the first refractory metal is 
different from the refractory metal from the second refractory metal. 

As applicants pointed out above with regard to claim 31, layers 38A, 38B are not part of 
Chung's composite structure. Even if such layers were considered to be part of Chung's 
composite, there is no teaching or suggestion in Chung that intermetallic layers 36 contain a 
metal from layer 38 and a metal from layer 40. Furthermore, in order to meet claim 35, one 
would have to specifically choose tungsten silicide as a substitute for aluminum. The act of 
choosing negates anticipation. There is no motivation in Chung for one to make such a 
substitution. And, even if one were to use tungsten silicide as layer 40, there is no teaching or 
suggestion in Chung et al. that layers 36 would contain a (different) metal from each of layers 38 
and 40. As pointed out above, Chung teaches that layer 36 is formed by depositing titanium- 
tungsten onto layer 34. Claim 35 is clearly patentable over Chang et al. 

Claim 42, which depends from claim 35, is patentable for the same reasons as claim 35. 

Claim 37 

Claim 37 is directed to a semiconductor device comprising a substrate assembly having at 
least one semiconductor layer; at least one field effect transistor formed in the semiconductor 
layer having a source, a drain, and a gate; and a local interconnect for connecting at least one of 
the source, drain and gate to another activate area within the substrate assembly. The local 
interconnect comprises a composite structure comprising a first refractory metal silicide, a 
second refractory metal silicide, and an intermetallic compound comprising refractory metal 
from the first refractory metal silicide and refractory metal from the second refractory metal 
silicide. 

With regard to claim 37, the Examiner has taken the position that Chung et al. discloses a 
semiconductor device comprising a substrate having at least one semiconductor layer (10), at 
least one field effect transistor (22) having a source (18), a drain (18), and a gate (22), and a local 
interconnect that comprises a composite structure comprising a first refractory metal silicide 
(38A, 38B), a second refractory metal silicide (40A, 40B), and an intermetallic compound (36A, 
36B). As pointed out above, Chung does not teach an intermetallic compound which comprises 
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a refractory metal from the first refractory metal silicide and a metal from the second refractory 
metal silicide as claimed. Rather, Chung teaches an intermetallic compound which is sputter 
deposited as titanium-tungsten. Layer 36 of Chung et al. does not contain metal from the first 
refractory metal silicide and a metal from the second refractory metal silicide. Claim 37 is 
patentable for the same reasons discussed above with regard to claims 31 and 35. Claim 41 is 
also believed to be patentable for the same reasons discussed above with regard to claims 31 , 35, 
and 37. 

Claims 44 and 45, which depend directly or indirectly from claim 37, are patentable for 
the same reasons that claim 37 is patentable. 

Claims 32-34, 42-49 

The Examiner asserts that the "first metal silicide" (38) of Chung comprises titanium 
silicide and that the "second metal silicide" (40) comprises tungsten silicide. However, as 
pointed out above, Chung et al. do not teach an intermetallic compound which comprises a metal 
from each of layers 38 and 40 of Chung et al. Rather, Chung et al. teach that layer 36 is formed 
by the deposition of a titanium-tungsten or tungsten layer. Further, one would need to substitute 
tungsten for the disclosed aluminum or aluminum alloy in layer 40 of Chung. Such a need for 
selection negates anticipation. 

Claims 32-34, and 42-49 are believed to be patentable for the same reasons discussed 
above with regard to the independent claims from which they depend. 

Rejection under 35 U.S.C. 103(a) over Chung et al. U.S. Patent No. 4,910,578 in view of 
Qkamoto U.S. Patent No. 4,910,578 

Claim 36 

Claim 36 recites that the composite structure has a thickness in the range of about 700 
Angstroms to about 1800 Angstroms. The Examiner has acknowledged that Chung et al. do not 
disclose a composite structure having the claimed thickness range, but has reasoned that it would 
have been obvious to vary the thickness of Chung's composite structure to meet the claimed 
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thickness. Applicant disagrees. There is no motivation to modify the thickness of Chung's 
structure. Rather, the Examiner is using prohibited hindsight to reconstruct the reference to meet 
the claims. Even if the thickness were varied as suggested, the claimed composite structure 
would not result as Chung et al. do not teach or suggest a composite including an intermetallic 
compound which comprises metal from the first refractory metal silicide and a metal from the 
second refractory metal silicide. 

Claim 38 

Claim 38 is directed to a memory array comprising a plurality of memory cells, with each 
of the plurality of memory cells comprising at least one field effect transistor, and at least one 
local interconnect for connecting at least one of a source, drain, and gate of the field effect 
transistor in one of the plurality of memory cells to one of an active area within one memory cell 
or to one of a source, drain and date of a field effect transistor in another one of the plurality of 
memory cells. The local interconnect comprises a composite structure comprising a first 
refractory metal silicide, a second refractory metal silicide, and an intermetallic compound 
comprising a metal from the first refractory metal silicide and a metal from the second refractory 
metal silicide. 

With regard to claim 38, the Examiner has taken the position that Chang et al. "discloses 
the claimed invention with the exception of teaching a memory array, and specifically disclosing 
what the local interconnect connects to." The Examiner asserts that Okamoto teaches an 
interconnect comprising a composite structure comprising a first metal silicide (4), a second 
metal silicide (8), and an intermetallic compound (10) comprising metal from the first metal 
silicide and metal from the second metal silicide, and that the interconnect structure can be used 
in memory arrays. Applicant disagrees. 

Okamoto teaches a semiconductor device having a metal electrode interconnection film, a 
refractory metal silicide film, and a TiN barrier film between the refractory metal silicide film 
and the metal electrode interconnection film. In the method of Okamoto, a TiSi2 film 4 reacts on 
an MoSi2 film 8 to form a film 30 of Ti x Mo y Si 2 . A TiN film 10 is formed on the surface of film 
8 to form a barrier layer. In making the rejection, the Examiner points out that Okamoto teaches 
that \VSi2 may be used in place of MOSi2, and that TiW may be used in place of TiN film 10. 
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However, even if one were to make the proposed substitutions, Okamoto would not teach an 
intermetallic compound 10 which contains a metal from the first metal silicide 4 and the second 
metal silicide 8. Rather, Okamoto teaches that the barrier layer 10 is deposited by a sputtering 
method. The barrier layer 10 is clearly not formed from a reaction/etching of underlying layers 
as taught in the present invention. And, the differences in those processes result in 
compositional differences. Accordingly, even if combined, the teachings of Chung and Okamoto 
would not meet claim 38 as neither teaches a composite comprising an intermetallic layer 
comprising a metal from the first metal silicide and a metal from the second metal silicide. 

Claims 46 and 47, which depend directly or indirectly from claim 38, are patentable for 
the same reasons that claim 38 is patentable. 

Claims_39_and_40 

For the same reasons discussed above with regard to claim 38, claims 39 and 40 are 
believed to be patentable over the combination of Chung and Okamoto. 



The Board is requested to reverse the rejections of claims 31-49 in their entirety. 



One Dayton Centre 
One South Main Street, Suite 1300 
Dayton, Ohio 45402-2023 
Telephone: (937) 223-2050 
Facsimile: (937) 223-0724 

SML/amm 



Conclusion 



Respectfully submitted, 



DINSMORE & SHOHL LLP 




Susan M. Luna 
Registration No. 38,769 
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CLAIMS APPENDIX 

31. A local interconnect comprising: 

a composite structure comprising a first metal silicide, a second metal silicide and an 
intermetallic compound reducing the resistance of said local interconnect, wherein said 
intermetallic compound comprises metal from said first metal silicide and metal from said 
second metal silicide, wherein said intermetallic compound contains no non-metallic materials. 

32. The local interconnect of claim 31, wherein said first metal silicide and said second metal 
silicide each comprise at least one refractory metal. 

33 . The local interconnect of claim 32, wherein said at least one refractory metal for said first 
metal silicide and said second metal silicide is selected from the group consisting of chromium, 
cobalt, molybdenum, nickel, niobium, palladium, platinum, tantalum, titanium, tungsten, and 
vanadium. 

34. The local interconnect of claim 32, wherein said first metal silicide comprises titanium 
silicide and said second metal silicide comprises tungsten silicide. 

35. A local interconnect for connecting a first active semiconductor region to a second active 
semiconductor region on a substrate assembly, said first and second active semiconductor 
regions being separated by an insulating region, said local interconnect comprising: 

a composite structure comprising a first refractory metal silicide, a second refractory 
metal silicide and an intermetallic compound reducing the resistance of said local interconnect, 
wherein said intermetallic compound comprises refractory metal from said first refractory metal 
silicide and refractory metal from said second refractory metal silicide, said refractory metal 
from said first refractory metal silicide being different from said refractory metal from said 
second refractory metal silicide, wherein said intermetallic compound contains no non-metallic 
materials. 
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36. The local interconnect of claim 35, wherein said composite structure has a thickness in 
the range of about 700 Angstroms to about 1800 Angstroms. 

37. A semiconductor device comprising: 

a substrate assembly having at least one semiconductor layer; 

at least one field effect transistor formed in said at least one semiconductor layer, said 
least one field effect transistor having a source, a drain and a gate; and 

a local interconnect for connecting at least one of said source, said drain and said gate to 
another active area within said substrate assembly, said local interconnect comprising a 
composite structure comprising a first refractory metal silicide, a second refractory metal silicide 
and an intermetallic compound reducing the resistance of said local interconnect, wherein said 
intermetallic compound comprises refractory metal from said first refractory metal silicide and 
refractory metal from said second refractory metal silicide, wherein said intermetallic compound 
contains no non-metallic materials. 

38. A memory array comprising: 

a plurality of memory cells arranged in rows and columns and formed on a substrate 
assembly having at least one semiconductor layer, each of said plurality of memory cells 
comprising at least one field effect transistor; and 

at least one local interconnect for connecting at least one of a source, a drain and a gate of 
said at least one field effect transistor in one of said plurality of memory cells to one of an active 
area within said one memory cell or to one of a source, a drain and a gate of said at least one 
field effect transistor in another one of said plurality of memory cells, said local interconnect 
comprising a composite structure comprising a first refractory metal silicide, a second refractory 
metal silicide and an intermetallic compound reducing the resistance of said local interconnect, 
wherein said intermetallic compound comprises refractory metal from said first refractory metal 
silicide and refractory metal from said second refractory metal silicide, wherein said 
intermetallic compound contains no non-metallic materials. 
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39. The memory array of claim 38, further comprising a plurality of local interconnects for 
connecting additional active areas within each of said plurality of memory cells. 

40. The memory array of claim 38, further comprising a plurality of local interconnects for 
connecting together active areas from different memory cells. 

41. A local interconnect comprising: 

a composite structure comprising a first metal silicide, a second metal silicide and an 
intermetallic compound formed by a reaction between said first metal silicide and said second 
metal silicide, wherein said intermetallic compound comprises metal from said first metal 
silicide and metal from said second metal silicide reducing the resistance of said local 
interconnect, wherein said intermetallic compound contains no non-metallic materials. 

42. The local interconnect of claim 35, wherein said first metal silicide comprises titanium 
silicide and said second metal silicide comprises tungsten silicide. 

43. The local interconnect of claim 41 , wherein said intermetallic compound comprises 
titanium tungsten. 

44. The semiconductor device of claim 37, wherein said first metal silicide comprises 
titanium silicide and said second metal silicide comprises tungsten silicide. 

45. The semiconductor device of claim 44, wherein said intermetallic compound comprises 
titanium tungsten. 

46. The memory array of claim 38, wherein said first metal silicide comprises titanium 
silicide and said second metal silicide comprises tungsten silicide. 

47. The memory array of claim 46, wherein said intermetallic compound comprises titanium 
tungsten. 
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48. The local interconnect of claim 41, wherein said first metal silicide comprises titanium 
silicide and said second metal silicide comprises tungsten silicide. 

49. The local interconnect of claim 48, wherein said intermetallic compound comprises 
titanium tungsten. 
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EVIDENCE APPENDIX 

NONE 
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RELATED PROCEEDINGS APPENDIX 



See attached Decision on Appeal 
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Before JERRY SMITH, GROSS, and BARRY, Administrative Patent Judges. 
BARRY, Administrative Patent Judge. 

DECISION ON APPEAL 
A patent examiner rejected claims 31-40. The appellant appeals therefrom 
under 35 U.S.C. § 134(a). We affirm. 



BACKGROUND 

The appellant's invention is a local interconnect for an integrated circuit ("IC"). In 
the manufacture of ICs, interconnects provide electrical paths between field effect 
transistors and other devices fabricated on a semiconductor substrate and the external 
circuitry used to pass data to and from these devices. In particular, polycide structures 
are commonly used to form the gate of a metal oxide semiconductor field effect 
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transistor ("MOSFET"). A local interconnect is typically used to connect the polycide 
gate to active semiconductor areas, such as the source or drain of another MOSFET. 
A local interconnect may also be used to connect active semiconductor areas to other 
active semiconductor areas separated by an insulating region, such as a field oxide 
region. 

Titanium silicide (TiSi 2 ) is commonly used as a local interconnect for connecting 
desired polycide gates and active semiconductor areas. (Spec, at 1.) While TiSi 2 is a 
low resistive conductor, the appellant asserts that the titanium theren is susceptible to 
oxidation during and after its formation. (Id. at 2.) The resultant titanium dioxide (Ti0 2 ) 
increases the sheet resistance of the interconnect, 1 he adds, thereby increasing power 
dissipation and reducing the speed of the device. (Id.) Further, the Ti0 2 impedes the 
formation of good electrical contacts on the TiSi 2 interconnect and poses adhesion 
problems when subsequent layers are deposited on top of the interconnect. (Id.) 

The appellant's local interconnect is formed from a refractory metal silicide. (Id. 
at 1 .) The metal silicide is patterned to form the boundaries of the local interconnect 
and then reacted with an underlying layer of metal. Silicon from the metal silicide 



'Sheet resistance is an electrical quantity measured on a thin layer and has the 
units of ohms/square. (Spec, at 2.) 
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combines with the underlying metal to form another metal silicide. An intermetallic 
compound of titanium-tungsten (TiW), comprised of metal from the underlying metal 
layer and metal from the metal silicide, is also formed. The appellant asserts that the 
intermetallic TiW reduces the resistance of the local interconnect while also increasing 
its adhesion characteristics. (Id. at 13.) 

A further understanding of the invention can be achieved by reading the 

following claim: 

31 . A local interconnect comprising: 

a composite structure comprising a first metal silicide, a second 
metal silicide and an intermetallic compound comprising metal from said 
first metal silicide and metal from said second metal silicide. 

Claims 31-34 stand rejected under 35 U.S.C. § 102(b) as anticipated by U.S. 
Patent No. 4,910,578 ("Okamoto"). Claims 35-40 stand rejected under 35 U.S.C. 
§ 103(a) as obvious over Okamoto in view of U.S. Patent No. 5,227,333 ("Shepard"). 

OPINION 

At the outset, we recall that claims that are not argued separately stand or fall 
together. In re Kaslow, 707 F.2d 1366, 1376, 217 USPQ 1089, 1096 (Fed. Cir. 1983) 
(citing In re Burckel, 592 F.2d 1175, 201 USPQ 67 (CCPA 1979)). Here, the appellant 
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argues claims 31-34 as a group, (Appeal Br. at 3), and claims 35-40 as another 
group. (Id.) Therefore, claims 32-34 stand or fall with representative claim 31, and 
claims 36-40 stand or fall with representative claim 35. 

With this representation in mind, rather than reiterate the positions of the 
examiner or appellant in-toto, we address the three points of contention therebetween- 
First, the examiner asserts, "Okamoto teaches the conditions under which the 
composite film may be formed in Col. 5, lines 35-61, and that a ternary silicide film is 
indeed an intermetallic compound." (Examiner's Answer at 7.) The appellant argues, 
"[summarizing, Okamoto explicitly teaches the formation of a ternary silicide, not an 
intermetallic compound." (Appeal Br. at 7.) 

"Analysis begins with a key legal question -- what is the invention claimed?" 
PanduitCorp. v. Dennison Mfg. Co., 810 F.2d 1561, 1567, 1 USPQ2d 1593, 1597 (Fed. 
Cir. 1987). In answering the question, "the Board must give claims their broadest 
reasonable construction. . . ." In re Hyatt, 211 F.3d 1367, 1372, 54 USPQ2d 1664, 
1668 (Fed. Cir. 2000). "Moreover, limitations are not to be read into the claims from the 
specification." In re Van Geuns, 988 F.2d 1181, 1184, 26 USPQ2d 1057, 1059 (Fed. 
Cir. 1993) (citing In re Zletz, 893 F.2d 319, 321, 13 USPQ2d 1320, 1322 (Fed. Cir. 
1989)). 
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Here, representative claims 31 and 35 specify in pertinent part the following 
limitations: "an intermetallic compound. . . ." The adjective "intermetallic" means 
"composed of two or more metals or of a metal and a nonmetal. ..." Webster's Ninth 
New Collegiate Dictionary 632 (1990)(copy attached). As noted by the appellant, 
"[according to Webster's, a compound of a metal and a non-metal is considered to be 
'intermetallic. m (Appeal Br,-at 7.) Kirk-Othmer's Encyclopedia of Chemical Technology's 
reference to molybdenum silicide (MoSi 2 ) as an "intermetallic compound!]," vol. 20, 
p. 826 (1978)(copy attached), moreover, evidences that an intermetallic compound may 
include a nonmetal. 

Giving the representative claims their broadest, reasonable construction, the 
limitations do not limit the components of "an intermetallic compound" to only metals as 
argued by the appellant. (Appeal Br. at 7; Reply Br. at 3.) Instead, claims 31 and 35 
merely require a compound that includes a metal. 

"(HJaving ascertained exactly what subject matter is being claimed, the next 
inquiry must be into whether such subject matter is novel." In re Wilder, 429 F2d 447, 
450, 166 USPQ 545, 548 (CCPA 1970). "[Anticipation is a question of fact." Hyatt, 
211 F.3d at 1371, 54 USPQ2d at 1667 (citing Bischoffv. Wethered, 76 U.S. (9 Wall.) 
812, 814-15 (1869); In re Schreiber, 128 F.3d 1473, 1477, 44 USPQ2d 1429, 1431 
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(Fed. Cir. 1 997)). "A claim is anticipated ... if each and every element as set forth in 
the claim is found, either expressly or inherently described, in a single prior art 
reference." Verdegaal Bros., Inc. v. Union Oil Co., 814 F.2d 628, 631, 2 USPQ2d 1051, 
1053 (Fed. Cir. 1987) (citing Structural Rubber Prods. Co. v. Park Rubber Co., 749 F.2d 
707, 715, 223 USPQ 1264, 1270 (Fed. Cir. 1984); Connell v. Sears, Roebuck & Co., 
722 F.2d 1542, 1548, 22Q-USPQ-193, 198 (Fed. Cir. 1983); Kalman v: Kimberly-Clark " 
Corp., 713 F.2d760, 771, 218 USPQ 781, 789 (Fed. Cir. 1983)). 

Here, we find that Okamoto teaches an intermetallic compound, viz., "a Ti Mo Si 

X y z 

film 30," col. 5, I. 60, which is shown in Figure 4D of the reference. Because the 
Ti x Mo y Si z film includes the metals titanium (Ti) and molybdenum (Mo), it is an 
"intermetallic compound." 

Second, the examiner asserts, "Okamoto . . . shows in Fig. 4D an interconnect 
comprising a composite structure comprising a first metal silicide 4, a second metal 
silicide 8, and an intermetallic compound 30 comprising metal from the first metal 
silicide and metal from the second metal silicide." (Examiner's Answer at 3.) The 
appellant argues, "Okamoto does not mention expressly or inherently the formation of 
an intermetallic compound from two different metals in different metal silicide layers." 
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Claim 31 further specifies in pertinent part that its intermetallic compound 
"compris[es] metal from said first metal silicide and metal from said second metal 
silicide." Similarly, claim 35 further specifies in pertinent part its intermetallic compound 
"comprisfes] refractory metal from said first refractory metal silicide and refractory metal 
from said second refractory metal silicide. . . ." Giving the representative claims their 
broadest, reasonable construction., the limitations merely require .that the intermetallic 
compound comprise metal from two metal silicide layers. 

We find that Okamoto's intermetallic compound comprises metal from two metal 
silicide layers. Specifically, the reference's Ti x Mo y Si 2 film 30 comprises the metal Ti 
from the reference's "TiSi 2 film 4," col. 5, I. 37, and the metal Mo from its "MoSi 2 film 8. . 
. ." Id. Therefore, we affirm the rejection of claim 31 and of claims 32-34, which fall 
therewith. 

Third, the examiner asserts, "it would have been obvious to one of ordinary skill 
in the art to use the interconnect of Okamoto to connect a source, drain or gate to 
another area within a substrate assembly as taught by Shepard." (Examiner's Answer 
at 5.) The appellant argues, "the teachings of Okamoto would not be properly 
combiiiably because a completely different semiconductor device is taught using 
different materials." (Appeal Br. at 9.) 



{ 
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Claim 35 further specifies in pertinent part the following limitations: "[a] local 
interconnect for connecting a first active semiconductor region to a second active 
semiconductor region on a substrate assembly. . . ." Giving the claim its broadest, 
reasonable construction, the limitations merely require connecting active semiconductor 
regions on a substrate. 



Obviousness follows ipso facto from an anticipatory reference. RCA Corp. v. 
Applied Digital Data Sys., Inc., 730 F.2d 1440, 1446, 221 USPQ 385, 390 (Fed. Cir. 
1984). "[A] disclosure that anticipates under Section 102 also renders the claim invalid 
under Section 103, for "anticipation is the epitome of obviousness.'" Connell v. Sears, 
Roebuck & Co., 722 F.2d 1542, 1548, 220 USPQ 193, 198 (Fed. Cir. 1983) (quoting In 
re Fracalossi, 681 F.2d 792, 794, 215 USPQ 569, 571 (CCPA 1982)). 

Here, we find that Okamoto's "unreactive TiSi 2 film 4, . . . Ti x Mo y Si z film 30 and 
an unreactive MoSi 2 film 8 as shown in FIG. 4D," col. 5, II. 59-61, collectively connect 
two active semiconductor regions on a substrate. While Figure 4D specifically shows a 
"formation of ternary silicide films in the semiconductor device according to the 
embodiment of the present invention," col. 3, II. 41-44, Figures 3A-3I more generally 
depict formation of the invention. "Referring to FIG. 3D, a impurity diffusion layer 5 is 
formed in a region of the silicon substrate 1 covered by the TiSi 2 film 4 through ion 
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implantation and heat treatment, so that the impurity diffusion layer 5 and the silicon 
substrate 1 form a P-N junction." Col. 4, II. 4-8. "The silicon substrate 1 and the 
impurity diffusion layer are in P-N junction with each other to form a path for electric 
signals, which path corresponds to source/drain layers of a MOS element." Col. 1, 
II. 36-39. This source layer and drain layer are the active semiconductor regions that 
the-combination of Okamoto ! s-TiSi 2 film 4, Ti x Mo y Si z film 30, and MoSi 2 film 8 connects. 

"[Sjince anticipation is the ultimate of obviousness the subject matter of 

these claims is necessarily obvious and we need not consider them further." In re 
Baxter Travenol Lab., 952 F.2d 388, 392, 21 USQP2d 1281, 1285 (Fed. Cir. 1991) 
(citing Fracalossi, 681 F.2d at 794, 215 USPQ at 571. Nonetheless, regarding the 
combination of Okamoto and Shepard, "[w]hat appellant!] overlooks] is that it is not 
necessary that the inventions of the references be physically combinable to render 
obvious the invention under review." In re Sneed, 710 F.2d 1544, 1550, 218 USPQ 
385, 389 (Fed. Cir. 1983) (citing Orthopedic Equip. Co. v. United States, 702 F.2d 
1005, 1013, 217 USPQ 193, 200 (Fed. Cir. 1983); In re Andersen, 391 F.2d 953, 958, 
157 USPQ 277, 281 (CCPA 1968)). See also In re Nievelt, 482 F.2d 965, 968, 179 
USPQ 224, 226 (CCPA 1972) ("Combining the teachings of references does not involve 
an ability to combine their specific structures."). The test for obviousness is not whether 
the features of a reference may be bodily incorporated into the structure of another 
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reference but what the combined teachings of those references would have suggested 
to one of ordinary skill in the art. In re Keller, 642 F.2d 413, 425, 208 USPQ 871, 881 
(CCPA 1981). 

Here, combining the teachings of Okamoto and Shepard does not involve an 
ability to combine their .specific, structures. "A process for making a -local 
interconnection of devices on a semiconductor substrate is disclosed [by Shepard]." 
Abs. II. 1-2. It is for this general teaching of interconnecting devices on a substrate, 

rather than the specific structure of the interconnection, that the examiner relies on 
Shepard. The appellant's argument overlooks "the relevant combined teachings of the 
references." Andersen, 391 F.2d at 958, 157 USPQ at 281 (dismissing the argument 
that a combination would result in an inoperative structure). Therefore, we affirm the 
rejection of claim 35 and of claims 36-40, which fall therewith. 

CONCLUSION 

In summary, the rejection of claims 31-34 under § 102(b) and the rejection of 
claims 35-40 under § 103(a) are affirmed. Our affirmance is based only on the 
arguments made in the briefs. Arguments not made therein are neither before us nor at 
issue but are considered waived. No time for taking any action connected with this 
appeal may be extended under 37 C.F.R. § 1.136(a). 
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AFFIRMED 




'jerr/smith - " 

Administrative Patent Judge 

ANITA PELLMAN GROSS 
Administrative Patent Judge 
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